Liposomal delivery of antioxidant enzymes protects against hydrogen peroxide- but not interleukin-1 beta-induced inhibition of glucose metabolism in rat pancreatic islets.
The aim of the present investigation was to evaluate the putative involvement of oxygen free radicals in interleukin-1 beta (IL-1 beta)-induced suppression of islet glucose oxidation. Isolated adult rat pancreatic islets were exposed for 1 h to liposomally encapsulated superoxide dismutase (SOD; 10 mg/ml), catalase (CAT; 10 mg/ml) and glutathione peroxidase (GPX; 5 mg/ml), after which IL-1 beta (25 U/ml) or hydrogen peroxide (H2O2; 0.1 mM) was added, and the incubation was continued overnight. The following day, samples were taken from the incubation media for nitrite determinations, and islet glucose oxidation rates were measured. The CAT activity increased fourfold after addition of CAT-containing liposomes. It was found that IL-1 beta induced a marked increase in islet nitrite production, as an index of nitric oxide formation, and that this was paralleled by a decrease in islet glucose oxidation rates. H2O2-treated islets exhibited a modest decrease in glucose oxidation rates and a minor increase in the release of nitrite to the media. Treatment of islets with liposomes containing the antioxidant enzymes SOD, CAT and GPX, either alone or in combination, did not decrease the effect of IL-1 beta. However, the H2O2-induced decrease in glucose oxidation rates was counteracted by the combination of the antioxidants. It was concluded that, provided the intracellular delivery of the antioxidant enzymes to the islet cells was effective, oxygen free radicals probably do not play a decisive role in IL-1 beta suppression of islet glucose metabolism.